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(57) Abstract: 

PURPOSE: To provide a new diphenoxybenzene 
derivative having excellent antineoplastic activity, 
thus useful as a carcinostatic. 

CONSTITUTION: The compound of formula I [XJs H or 
halog en: R^andji^ are each H, alkyl or acyl; R 3 and 
R 4 are "each ~t3hr 5 (R 5 is H or aj^tl)], e.g. 
2,6-bis-(4-amino-2,6-dichlorophenyloxy)-1,4-diethyloxybe 
nzene. A compound of the formula I where and 
R 4 are each NH 2 can be obtained by reducing a 
^compouhd of formula II according to a conventional 
process using e.g. platinum oxide. The compound of the 
formula II, which is also a new compound, can be 
obtained by reaction of a compound of formula III with a 
compound of formula IV (Y is halogen). A compound of 
formula V [R is H or (substitute) benzyl] including the 
compound of the formula III, which is also a new 
compound, can be obtained by alkylating 
2,6-dibenzyloxy-1,4-hydroxybenzene according to a 
conventional process followed by, if needed, reduction 
to eliminate the benzyl group, being useful as a 
starting material for both the compounds of the formulas 
i and II, respectively. 
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a) XtfTiB-jKS; (iii) ^^sft-a-Wigttfl 
ft-g-^-rfc 9 s (i)sos(ii) oft 

[0057] «^iaot#?)ii5-)K^; 

[0 0 5 8] 
[ftl2] 



OR 1 
RO^j-OR 

OR 2 



* [0 0 5 9] (5£<t\ R\ R'lil^— XJ4S^oT7k* 

[0 0 6 0] 2, 6 - v^Vvvl^-drV- 1 , 4-v 5 ^ 
^■A-**VOO (ft£*#-g-l) . 1, 4-&=-9- 
>vir^ >-2, ->s<zs-e is (ft£-*fe#^!- 

2) , 2, 6-^y^t*v'-l, (p< 
N fvl^^rv') (ft-a-<fe#-§-3) , 2, 

10 6-^y^^-l-t Kd^>-4- (y 

is**?****/) ^V-if^ % 2, 6- 

i?'<Vv ? /W^4rv'- 1 -p« hJri^-4 - C*h3rV;*^ 
^-t?^ (ft-g-^)#^-5) , 2, 6 — v 5 1 K 
n#->- 1 , 4-t*^.- (^ h#vy^-/V^-dfV) 
-tf>" (ft-g-^#-5§-6) , 2, 6-i?tKB^-l-^ 

«3#-§-7) „ 

[006 1] — «s£ (III) ©fti^f*. «*.tf45£p 
ft 5 2 , 6 1 , 4 - 

[0 0 6 2] 
[ftl 3] 



(III) 



D „ ? H OD 2B«X OR 1 BJn OR 1 

R °XjT° R ,roJ^or P°*fy° H 

OH . foil ORl 



a> \ 8 



(III-a) \ B E X 

OH B'x OF? OR 1 
IO^jOR R Q^QR H O-j^-OH 



OR 2 



OR 2 



OR 2 



[0 0 6 3] (5£«p, 'R\ R 2 JiJifE^|^C< , Rte, 

"*% ) 

— (III) <£>ft-£-#KD 1 fiCXIi 4 &<D t KP^-> 
107/u*;WK)SI1 fl?8sfctto-C-«5St (III) 
^3?£ft5ft'g-4&£igft^V'>\ DMF4^©gI 

/K 0!!;tfc£, j^nn^^vw^^vioi-rvK *ft^ 
a^ft^A-^t'^Px., 3 0^6^S#t 



50 



2, e—^y^^V- 1, 4-i>fc Kn3rv~<> 

[0064] ±|E$!ffi-C#e>^fcft-g-^<0-<V^S<0 
BfcifcKJSte, ^fel-<t9. #J;Ui^*y -Aft 

1 0%^9v !: ^-i.-^SrfflVNr*^SKTl. 5 

^ (i i i) ©ft-g-^asWibftS,, 
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[0 0 6 51 — $&tp<DRteM&£ilT^Xh&^'<> 

[0 0 6 6] #»W<DHR3t ( I ) . (II) »tf ( I 
I I) <D^»<DSl«fe&«T©IIH»I^Tt 0 
[0 0 6 7] (&mffll) 2, 6-lf^- (2, 6-i^ 
ht3 7x^;Vt^rV) -1, 4 - v>y h 
3rv"Oif>-9 5. 4mg^y^2m 1 

BET-C«»Lfc. ft^Sr^y*^ (2g) SrfflV^ 

a^/V (3 3%) SfflfflJit). 2, 6-fc**- (4-T 
^ y — 2, 6 — *?9 n P7x^./l/^^rv) -1, 4-v 5 
^h^^7 9.1mg (9 4%) §r*8fe*Sftfc 

[0 0 6 8] (###12) 2, 6-tf^- (4-T^y 
-2, 6-v ? ^PP7x^^>) -1, 4-v^h 
^yf>2 OOmgSrTt h~ b !);V2m 1 [Cf^M 
IMtn-^/H 90// U hyxf;V7^5 

0 // 1 4riOx.> 8 0 < C-e2NPW^b^ o 

An*.* ^yfy-cftfflt, TkSfctfe. tttt (Na 2 S0 4 ) 

P^h^77^- (^iXif >--f^^^vV (10 : 
1) ) #U 2- (2, 6 Pn-4-7;/7x 
x/Pt^v') -6- [4- (N-n-yw-; 7) - 
2, 6-^Pa7x^;^» -1, 
^yfy5 6mg (2 5%) Sr#fc 0 
'H-NMR : (CDC 1 3 ) Sppm: 0.98 (3 
H, t, J = 6.6Hz) , 1.25 — 1.83 (4H, 
m) , 3.09 (2H, t, J = 7.6Hz) , 3.51 
(3H, s) , 3.76 (3H, bs) , 4.08 (3 
H, s) , 5.71 (2H, s) , 6.57 (2H, 
s) , 6.6 9 (2H, s) 

[00 6 9] (##ffl|3) 2- (2, 6-^oo-4 
-T 5 ;7x^«^) -6- (4- (N-n-^ 
/KT^y) -2, 6— $^nn:7;* ^jvifr^i/} -1, 
4 -v^y h^fV^>-if^5 3mg?:7t h^MJ^2m 

1 lc*«p*^ ft^y^2 0 0 v 1 h V 
7^100^ 1 Sr^Px 1 2 o^3B#raflH$b#2S£> 

TLCC#U ^OHfV-^^rl^V (5 : 2) ~C®M 
U 2- (2, 6-^dp-4- (N-^y^-N 
-n-/f^7^ y ^^—/K^V) -6- (2, 6 - 
v^nu-4-N, N-^y^/WT^ y 7 x^;^ 
is) -1, 4 -i^y h^v-O-tfW 6. 8mg (9 7 
%) £#fc 0 

'H-NMR (CDC1 3 ) S p pm : 0. 9 6 (3H, 
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t, J = 6.3Hz) % 1.18 — 1.73 (4H, 
m) . 3.36 (2H, t, J = 6.8Hz) , 3.54 
(3H, s) . 4.04 (3H, s) . 4.51 (2H, 
s) , 4.61 (4H, s) , 5.73 (2Hs) , 6. 
62 (2H, s) , 6.7 1 (2H, s) , 7.08- 
7.4 7 (15H, m) 

[0070] mmmi) 2, 6 -^y^t^v- 

1, 4-v ? tKP^yfy2 5 1mg^DMF5m 
1 y^i.05g & 

10 m#H$iT> *<t^^v3 5 At 1 ^*px.. 6mmm&^ 

A^©«-e«5*Lfc. (MgSOj 

K^^/V (10:1) ^mglSJ:^. 2, 6-v^^v? 
;mi/-l, 4 -v^xf/^^yf y 

1 ) 1 8 6 m g (63%) Sr#fc 0 
'H-NMR (CDC1 3 ) 6ppm: 1.34 (6H, 
t, J = 7Hz) , 3.89 (2H, q, J = 7H 
20 z), 4.05 (2H, q, J = 7Hz), 5.10 (4 

H, s) , 6.20 (2H, s) , 7.40 (10H, 
m) 

MS m/z : 3 7 8 (M\ C 2 4H 26 0 4 : ft^ffi3 7 
8.1831 ; HSUffi 3 7 8.1 8 3 8 
[0 0 7 1] <*lfc«2) 2, 

I, 4-v ? ^^^^e/-<>'if^ tffc£*#H§- 1 ) 15 
1. 4mg^7-/^i«5m 1 1 0%'«9S** 
A-^il 7m g m **««T1. 5B#fffl8H5*38 

-*9J-fr (1 0 0 : 1) IgfcfcJSPci; t>, 1, 4-S*= 

-§-2) 7 2.3mg (9 3%) £r#fc 0 
'H-NMR (CD 3 OD) 5 p pm : 1.3 3 (3H, 
t, J = 7Hz) , 1.34 (3H, t, J = 7H 
z) , 3.81 (2H, q, J = 7Hz) , 3.94 (2 
H, q, J = 7 H z ) , 5.9 7 (2H, s) 
MS m/z : 1 9 8 (M + , C 10 H 14 O4 : ff#flH 9 
8.0 8 9 2 ; mmifc 1 9 8.0 8 6 9 
40 [0 0 7 2] (mmm 3 ) 2 , 6 - ^y^t^riX.- 

i, 4-^tKo^yfyo.60gWfy 
yiomi [zl»m\*. mm^m^r. «*u**fe^>f 

y^nbVw^^/WT^^l. 3 4m 1 £riPx.„ ^Cl^C^ 
nn^Wf/Ux-r;V0. 5 6ml ^!TL4^ra 

fiafp*tt*o«a-e«c^b. n» (M g so«) 

^.f-CLttU n— (10: 
50 1) 2, 6-^^^/^^^-!, 4- 
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3) 0.51g (6 8%) Sr«fe$H*fii:LT#fc 0 
»^ = 7 5-7 6<C 

I R (cm 1 ) CHC 1 3 : 3 0 0 0, 1 5 9 

0, 15 0 0 

'H-NMR (CDC 1 3 ) fippm: 3.4 3 (3H, 
s) , 3.4 7 (3H, s) , 5.0 6 (2H, s) , 
5.07 (2H, s) , 5.08 (2H, s) , 6.3 8 
(2H, s) , 7.29-7.39 (10 H, m) 
MS m/z : 4 1 0 (M*, C 24 H 26 0 6 : §)-£Mi£4 1 10 
0.1 7 2 9; mm^4 1 0. 1 7 1 8 

[0073] (mmm 4 ) mmm 3 1 m^co^m-v. 

2, 6 -S^^/l^^rv'- 1, 4-v^fc Kn^V^y 

ml*5<fcTX ^nn^/M^-f/i/O.llml 

1-fc (^ h 3r Is* ^/V**^) -<:xif 

V Gb^#-^4) 2 0 3mg (4 4%) 2r#*: 0 
IR (cm 1 ) KB r : 3 5 5 5, 2 9 5 0, 

1625,1510 20 
'H-NMR (CDC 1 3 ) 5ppm: 3.44 (3H, 
s) , 5.04 (2H, s) , 5.12 (4H, s) , 
5.28 (1H, s) , 6.41 (2H, s) , 7.3 4 

— 7.4 1 (1 OH, m) 

MS m/z : 3 6 6 (M\ C^H^Os : ft^tt3 6 
6.1 4 6 7; 6 6.1 4 5 6 

[0 0 7 4] (^Ii£#!l5) 2, 6-v ? ^yv ? ;^v'- 
1-t: Ku^r->-4- (p< h^ri/^f/^^v') 'O'i? 
y3 19mg|C, y?A600mg 
T. a^fc^^8 0/1 1 SrS/SS^r^r ifc:J;9, 30 
2, 6 -^y^t^ry- 1 h^rV- 4 - b 
^V^f/V^i^) ^O-if^ Wt-&4fc*#5) 2 3 4m 
g (7 1%) «r»fc e 

1 R (cm 1 ) CHC 1,: 2 9 50, 160 
0, 15 0 5 

'H-NMR (CDC 1 3 ) 6 p pm : 3. 4 4 (3H, 
s) , 3.86 (3H, s) , 5.05 (2H, s) , 
5.12 (4H, s), 6.37 (2H, s), 7.30 

— 7.52 (1 OH, m) 

MS m/z : 3 8 0 (M + , CaHuO. : tf3HB3 8 40 
0.1 6 2 4; HS0fiS3 8 0.1 6 3 1 

[oo7 5] mmm6) m&m2<o^mtmm^ 

2, 6~Z>-<>Z>/U^^- 1, 4-tT^.- (;* h 
^ry^fyPt^y) -OifV ttfc-&4*«*3) 3 0 2m 
gj;9, 2, 4-tf*- (^ h 

^ry^f/Vt^y) «b-fr«J»*6) 16 5m 

g (9 7%) §r«fe$Mfcifl£ Lt#fCo 
It^C : 117-118^ 

IR Vwu (cm 1 ) KB r : 3 3 7 0, 2 9 8 0, 

2 9 0 0 50 
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'H-NMR (CDC 1 3 ) 5 p pm : 3. 4 6 (3H, 
s) , 3.60 (3H, s) , 5.05 (2H, s) , 
5.0 7 (2H, s) , 6.16 (2H, s) 
MS m/ z : 2 3 0 (M\ C 10 H 14 O 6 : ft^flS 2 3 
0.0 7 9 1 ; mmW: 2 3 0.0 7 8 9 

[0076] (hjs^J7) mmm2kmm^ 2, 6- 

^y^^ry- 1 h^riz-4- (^b^rv-;*^ 
/Vt^ry) 'Oif > MbS*«#5) 214mgJ:^ 
2, 6-^tKn^y-l-^h^y-4- h^y 
^/W^V) s<^M> 1 10mg£r 

I R (cm 1 ) CHC1 3 :3545, 295 

0, 1610, 1510 

'H-NMR (CDC 1 3 ) 8 p pm : 3. 4 7 (3H, 
s) , 3.82 (3H, s) , 5.08 (2H, s) , 
6.2 4 (2H, s) 

MS m/z : 2 0 0 (M + , C 9 H 12 O s : If^tt2 0 

0. 0 8 6 5 ; 2 0 0.0 6 7 9 

[0 0 7 7] mm^iS) SM:3WMl7m 
g, h y ^ A 3 5 m g ^ J:(5M*|f F 7 n 

^f;W^^VK0. 5m 1 Srill^ lOOttl 
5#W3S8lt«. 1, 4-i?3i^/V*ap->- 2, 6-v^t 
KD^ri/^yf y (ft^ftSf 2) 56mg<DDMSO 
»lml &tox-tc 0 3 0m I^IMS-CMJfEm> 1 - 
>^n^e-2, 6-y^nn~4-^ hu^O'if V2 2 7 
mg^)DMSO»ffiSriP^s I^MS^6 . 5 B#ISj§Sfc b 

h^r^-MttU n— ^v-gtg^^/w (1 
0 : 1) *ffl«BJ;»K 2, 6-t^~ (2, 
D-4-^hn7x^;^y) -1, 4-v^^vi^ 
^ri^O-ifV (ffr&4fe**8) 10 9mg (68%) £ 

'H-NMR (CDC1 S ) 8 p pm : 1. 2 8 (6H, 
t, J = 7Hz) , 3.76 (2H, q, J = 7H 
z) , 4.20 (2H, q, J = 7Hz) , 5.84 (2 
H, s) , 8.3 1 (4H, s) 
MS m/z : 5 7 6 (M + , C 22 H 16 N 2 0 8 C 1 4 :$Y 
ff1fi5 7 5.9 6 6 1 ; Si«5 7 5.9 6 6 2 
[0 0 7 8] (*JS«9) fc(a«fcbT, 2, 

6 -v*fc Kn^rix- 1 , 4-t^- h^ix* ^vl^ 
3rv0 'O'l?^ Wk^##6) 187mgCl-^o 
•=e- 2, 6 -y^nn-4-^ hn'Oifi'SriaSS 
KTIOfiWSfcRiaKttftyau 2, 
(2, 6-^^np-4-^hP7x^t^y) - 

1, 4-tf^- (;* h^V^/V^vO (4fc 
-&«»#9) 3 4 9mg (7 0%) SrJtftfttfcfii: bT 



(10) 
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m& • 120-121^ 

IR v^fcm" 1 ) KBr:3 0 80, 1 6 00, 
154 0, 1500 

'H-NMR (CDC 1 3 ) 5 p pm : 3. 3 2 (3H, 
s) , 3.67 (3H, s) , 4.89 (2H, s) , 
5.32 (2H, s) , 5.99 (2H, s) , 8.33 
(4H, s) 

MS m/z : 6 0 8 (M + , C 2 2H 16 N 2 0,oC 1 4 : 
tW1B6 0 7.9 5 5 9; H99HC6 0 7.9 5 2 3 

[0079] (mmmio) mmmstmm^^x. 

2, Kb*^- 1 h*is-4- b*cis 

^f/Vt^rv') -<>if > Wb^»#*7) 93mgCl 

-z/n^e-2, 6-^pp-4-^ h P^yf 
J&^iirSCiicJ:*) 2, 6-tT^- (2, 

h^So*^**^ ^v-^v 0) 
1 3 4m g (4 9%) £r#fc 0 
IR (cm 1 ) CHC 1 3 : 3 1 9 0, 160 

0, 1575, 153 5, 1505 
1 H — NMR (CDC 1 3 ) 8ppm:3.35 (3H, 
s) , 3.93 (3H, s) , 4.94 (2H, s) , 
6.0 3 (2H, s) , 8.3 2 (4H, s) 
MS m/z : 5 7 8 (M + , C 21 H u N 2 0 9 C 1 4 : W* 
7 7.9 4 5 4; H«Mfi5 7 7.94 9 0 
[0 0 8 0] (HWJ11) 2, 6-t^- (2, 6- 
^^trrn-4— ^bP7xx;l/^>/) —1, 4 — 1?;* 
- (^ h^io*^**^) «b^«J#-§-9) 
1 0mg»fl/y0. 5 m 1 *?£T 
EhJ7^*B(»6 0ml SrAP^., 8B#fffl»#bfc 0 

(10 0:1) ^a^<t *), 2, 6 -If*- (2, 6- 
^pn-4-^bP7x^;^» -1, 4 -i/fc 
Kn^yfy 7.2mg (7 7 

%) ^#/Co 

IR (cm 1 ) KBr : 3 4 0 0, 3070, 

162 0, 153 5, 1520 

1 H — NMR (DMSO-dJ 5 p pm : 5. 7 3 (2 
H, s) , 8.5 1 (4H, s) 

[0081] mmmi 2) mmmi 1 ^iwbmclt* 

2, 6-tf*- (2, 6-^nn-4-^hP7xn 
/l^3rv-) -1-;* h^rv--4- (^ f^^f/^ 
V) -O-ifV (ft^WlflO) 55.3mgi:^ 
2, 6-tr*- (2, 6 -v^ uu~4-^-hu^m^ 
/^^r-» - 1 h^->-4 -fc KP=^^yf> 

12) 3 3.9mg (6 6%) £r#fc 0 
IR v M ( c m _1 ) CHC 1 s • 3590, 3 0 9 
0, 2 9 3 0, 1 6 1 0, 1 5 7 0, 1 5 3 0, 1 5 1 
0 

'H-NMR (CDC1 3 ) fippm: 3.96 (3H, 
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s) , 5.79 (2H, s) , 8.32 (4H, s) 
[0 0 8 2] (3SK0S13) 2, 6-lf*- (2, 6- 
u a - 4 - - h u^^^/W^v-) -1, 4-1, 

4 - ^m^^-ar^^^if V «k^*##8) 3 8.6 
mgOx^y-;«ft2m 1 tc:^ffc6&3. 6 m g £: 

Da3)>M-^y-^ (10 0 : 1) ^Wa5<t 9, 
2, 6-tf*- (4-7^-2, 6-v^^nn^^^ 
10 -1, 4-^xf;kt#v-<^y Mfc£4fc 

tfl3) 3 2.5mg (9 4%) £#fc 0 
'H-NMR (DMSO- d 6 ) 5 p pm : 1. 1 4 (3 
H, t, J = 7Hz) , 1.33 (3H, t, J = 7H 
z) , 3.62 (2H, a, J = 7Hz) , 4.18 (2 
H, q, J = 7Hz) , 5.66 (4H, s) , 5.74 

(2H, s) , 6. 7 1 (4H, s) 
MS m/z : 5 1 6 (M\ C 22 H 20 N 2 O 4 C 1 4 : f+ 
ffffiS 16.0177; USHiff 5 16.0142 

[0083] mmmi 4) *js«8xt^iofc«i 3 ^ 

20 HUiaiMbT, 2, 6-tf^- (4 -T*S - 2, 6 -v> 
^DP7x^;l/t^rv') -1, 4 -v^P^Srv'^^i? 
^ Mt-fr*»*l 4) Sr#fc c 

'H-NMR (DMSO-de) 5ppm:0.83 (3 
H, t, J = 7Hz), 0.98 (3H, t, J = 7H 
z), 1.52-1.56 ( 2 H, m) , 1.71 — 1.7 

5 (2H, m) , 3.52 (2H, t, J = 7Hz) , 
4.07 (2H, t, J = 7Hz) , 5.67 (4H, 
s) , 5.7 5 (2H, s) , 6.7 2 (4H, s) 
MS m/ z : 5 4 4 (M + , C 24 H 24 N 2 04C 1 4 - f+ 

30 £ ffi 5 4 4.04 90 ; HSUffi 54 4.04 5 0 

[oo8 4] gokwis) mmms&ummmi 3 1 
mmzi,x, 2, 6-tf^- (4 -r ^ y - 2, 6-^ 

^OD7xx;l/^^) -1, 4 -S?:/ h3rv"0"-t? > 
tffc^#-J§-i 5) £#fc 0 
'H-NMR (DMSO-de) 5 p pm : 0. 8 1 (3 
H, t, J = 7Hz), 0.9 1 (3H, t, J = 7H 
z) , 1.25-1.30 (2H, m) , 1.45-1.5 
3 (4H, m) 1.6 8 — 1.7 4 (2H, m) , 3.5 
7 (2H, t, J = 7Hz), 4.11 (2H, t, J 
40 =7Hz) , 5.52 (2H, s) , 6.70 (4H, 
s) 

MS m/z : 5 7 2 (M + , C22H2SN204C 1 « : W 
^LfflS 7 2.0 8 0 3 ; H$Hi5 7 2.0 8 0 9 

[0085] mmmi6) mmmsRxfmmmi 3 1 

IB*tLT, 2, 6-t*;*- (4-X5/-2, 6-v? 
>7 pn7x^/^V) -1, 4 -tf^-y ^/^^r-> 
-O-ifV Mfc-frtt##l 6) #fc 0 
'H-NMR (DMSO-de) 5 p pm : 0. 8 1 (3 
H, t, J = 7Hz), 0.83 (3H, t, J = 7H 
50 z), 1.20 (30 H, bs), 1.32 (2H, 
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m) , 1.4 5 (2H, m) , 1.5 1 (2H, m) , 
1.72 (2H, m), 3.56 (2H, t, J = 7H 
z) , 4.10 (2H, t, J = 7H z) , 5.52 (2 
H, s) 5.66 (4H, s) , 6.71 (4H, s) 
MS m/z : 7 1 2 (M\ CssHuN.O.C 1 4 : ff 
*tt7 1 2.2 3 6 9; mm^7 1 2.2 3 8 0 

[0086] mmmi d mmmi 3^fictT, 

2, 6-tf^- (2, 6-^^nn-4-^hn7i^ 
;l/^^rV) -1, 4 - tf^- (p< b^v'^/W^v') 
'O-tfV Mb-S*«*9) 29.7mgH2, 6 - tf 
(4— T^y — 2, 6-^nP7xn;l,^» 
-1, 4-tT*- h^rv-^^/^^ri/) -Oif > 
WfrS«##l 7) 2 3. 5mg (9 3%) £#fc 0 
I R v ( c m 1 ) KBr : 3 3 2 0, 1610, 
150 0, 1470 

1 H — NMR (DMSO-de) 5ppm: 3.21 (3 
H, s) , 3.56 (3H, s) , 4.83 (2H, 
s) , 5.22 (2H, s) , 5.70 (2H, s) , 
6.7 2 (4H, s) 

[0087] mmmi s) mmmi 3^^lt, 

2, 6-tf^~ (2, 6-^nn-4-^fn7x^ 
- 1 - * h^r->-4- (^b^f/^ 
V) -<^if^ Wk-&*##10) 3 4. 7m g <fc 9. 
2, 6 - tf ^ - (4-T^y-2, 6— S^at*:?:* — 
/l^^rv-) - 1 b^ri/- 4 ™ (^b^r^f/^ 
V) s<^ls (ft^Mf 18) 2 9.3mg (93 
%) 

I R v w ( c m" 1 ) KBr: 3375, 1630, 
160 0, 150 5, 1480 

•H-NMR (DMSO-ds) 8 p p m : 3 . 2 1 (3 
H, s) , 3.89 (3H, s) , 4.84 (2H, 
s) , 5.6 7 (4H, bs) , 5.7 1 (2H, s) , 
6.7 2 (4H, s) 

MS m/z : 5 1 8 (M\ C 21 H 18 N 2 0 8 C 1 4 : fr 
^1iS5 1 7.99 6 9 ; Hfflltt5 1 7.9 9 3 8 

[0088] mmmi 9) njfe^ui 3^^ai-br. 

2, 6-tf^- (2, 6-^np-4-^hi37i^ 

-l, 4-i?tKp^yf> 
til) 44mgJ:^ 2, 6 - tr^ - (4-r^y- 
2, 6-^^13 7x^/1/^^) -1, 
^rV^yfy «fc^*#tl9) 23mg (59%) £ 

I R v w ( c m 1 ) KBr: 3400, 3320, 
1610, 1510, 1460 

'H-NMR (DMSO-de) 5 p pm : 5. 4 6 (2 
H, s) , 6.7 3 (4H, s) 
MS m/z : 4 5 8 (M + - 2) 

[0 0 8 9] mmm2 o) jgjsm 3 ^i^iclt. 

2, 6-fc**- (2, 6-^on-4-^ho7x^ 
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Mfc^ft##12) 13mgJ;«9, 2, 6-tf*- (4 

- T ^ / - 2, 6-v ? ^uP7x^;P«i» - 1 
h^-4-tKo^yf^ «^iff2 0) 1 

0 m g (88%) £r#fc 0 

1 R v w (c m 0 KBr : 3380 — 3300, 
1610, 1510, 1460 

'H — NMR (DMSO-d 6 ) 5ppm:3.87 (3 

H, s) , 5.47 (2H, s) , 6.73 (4H, s) 
MS m/z: 4 7 4 (M*, Ci 9 H 14 N 2 0 4 C 1 4 : ft 

10 ^ffl4 7 3.9 7 0 8 ; 118011:4 7 3.9 6 7 9 

[0 0 9 0] 1-2 3) 2- (4-T5/- 

2, 6-^PP7x^;V^i/) -6- (4-N-n 
-y^/l^T ^ / - 2, 6-^nn7x^;l/«i/) - 

I, 4-^ F^Vf ^1 50mg^»f i/y 

2 0mll:*#U *?&T\ lMHIW^i (BBr 
3 ) ©»b^^i^vJBSKl. 5 m 1 SriBTU 2B$ffl8B$ 
bfco Si£*Kl-7K3 0m 1JP^, ^an*/^AT*»m 
U *«IM^7ki5fe«. (Na 2 S0 4 ) U *BET* 

20 fcLttU ^^if^-Bt^^A- (4:1) tCTJSMU 

&mm j %2 i % 2as±wb-a«##2 3) 

S:^m4 3mg > 8 m g, 3 2 m g Sr#fc 0 
[0 0 9 1] (JUS#J2 1) 2- (4-T ^ /- 2, 6 
-y^PP7x^t^) -6 - (4-N-n-V r ^ 
/WT^y-2, 6-^pp7x^;^V) 
Ku^rV-4-^ h^rV-O-^^ 2 1) 

tu^W : C 23 H 22 N 2 0 4 C l^U 

(%) : C 5 1 . 9 0 ; H 4 . 1 7 ; N 5 . 2 6 
30 HSJffi (%) : C 5 1. 8 1 ; H4. 0 6 ; N5. 3 0 
*H — NMR (CDC 1 3 ) d p pm : 0. 9 7 (3H, 
t, J=6.6Hz) , 1.25 — 1.76 (4H, 
m) , 3.08 (2H, t, J = 6.6Hz) , 3.51 
(3H, s) , 5.80 (2H, s) , 6.57 (2H, 
s) , 6.6 8 (2H, s) 

[0 0 9 2] mMm22) 2- (4-T^y-2, 6 

- u P7x^;V^i/) -6- (4-N-n-^ 
;VT $ / - 2 , 6 - ^P0 7x^t^) - 1 
h^v—4-t KP^rV^yfy «k^«J##2 2) : 

40 5B*5»«f • C M H 22 N 2 0 4 C 1 <k LT 

fr»ffi (%) : C5 1. 9 0 ; H4. 1 7 ; N5. 2 6 
HSUffi (%) : C 5 2. 1 1 ; H4. 2 3 ; N5. 1 9 
"H-NMR (CDC 1 3 ) 6ppm:0.98 (3H, 
t, J = 6. 4Hz) , 1.28 — 1.70 (4H, 
m), 3.05 (2H, t, J = 6.6Hz), 4.01 
(3H, s) , 5.55 (2H, s) , 6.66 (2H, 
s) , 6.7 6 (2H, s) 

[0 0 9 3] (H1S«2 3) 2- (4-T^y-2, 6 

- n u~7 zc^/V^r*^) -6- (4-N-n-^^ 
50 /WT^y-2, 6-^pp7x^;^^) -1, 4 
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-S?tKB*^*> (ft^ft#*2 3) : 
tc*^W : C^H^O.C 1 4 • 0. 2 5 £ LT 
tttMtE (%) : C 5 1. 4 7 ; H4. 2 3 ; N5. 2 2 
HSIffi (%) : C 5 1. 3 6 ; H4. 3 2 ; N5. 2 9 
■H-NMR (CDC 1 3 ) 5 p pm : 0. 9 8 (3H, 

t, J = 6.4Hz), 1.23-1.75 (4H, 
m), 3.05 (2H, t, J = 6.6Hz), 5.59 

(2H, s) , 6.65 (2H, s) , 6.74 (2H, 

s) 

[0094] mmm2 4) mmw2 1 ^tiar, 

2- (4-N-^y^-N-n~/f;wr^-2, 
6-^Dn7x^;W^v') -6- (4-N, N-i? 

^o-vvwr^ y- 2, e-^ppyx^ut^) - 

1, 4-^y b*V^Vi?V£flfty^/WtU 2- (4 
-N- n - ^-N-^y^7 > y - 2, 6-v^ 
PP7x^t=3rV) -6- (4-N, N-i^VvVl' 
6 -^^PP7x^t^ri/) — 1 — fc K 

p^>-4-n^yfy Mb^4*#*24) 

fd 0 (3 9%) 

7n*^W : C 44 H 4(> N 2 0 4 C 1 4 £ LT 
W-JMff (%) : C 6 5. 8 4 ; H5. 0 2 ; N3. 4 9 
HJBOfli (%) : C 6 5. 9 8 ; H5. 1 0 ; N3. 4 0 
'H-NMR (CDC 1 3 ) 8 p pm : 0. 9 6 (3H, 
t, J=6.3Hz) , 1.15—1.74 (4H, 
m), 3.36 (2H, t, J = 6.8Hz), 3.54 
(3H, s) , 4.51 (2H, s) , 4.61 (4H, 
s) p 5.42 (1H, s) , 5.83 (2H, s) , 
6.61 (2H, s) , 6.70 (2H, s) , 7.0 7 

— 7.50 (1 5H, m) 

[0 0 9 5] (^ffi^|2 5) 2- (4-N-^^i^/W- 
N-n-^^vl'T ^ 7 - 2, 6 — P u 
vO -6- (4-N, 6- 

^rv-OifV Wfc^«#-S-2 4) 6 OmgSrDMFO. 
5ml|:S)HU *iftthy^^20mg, 3 *4b- 
n-/PtW3 0^ 1 SrSP;!. ^m-C6^ra^#bfc 0 

KM (Na 2 S0 4 ) U WBET»*«tSr«*Lfco ^ 

ifV— <>^> (1 : 4) »CTJRB8£i*\ 2- (4-N 
-'O'vvW-N- n -^^7 5 y - 2, 6 - p p 
7x^^rV) -6- (4-N, N-^VvvWT^ 
7-2, 6-^^nn^^^/^^riy) -4-^ h^rV 

- 1 -^d VA'*-*Z"<Z<"*> «k^«9##2 5)5 8 
mg (9 2%) £r#fc 0 

5c*^*f : C 47 H«N 2 0 4 C 

tUMff (%) : C 6 6 . 8 3 ; H 5 . 4 9 ; N 3 . 3 2 
^SOtS (%) : C 6 6 . 7 5 ; H 5 . 5 9 ; N 3 . 3 0 
'H-NMR (CDC 1 3 ) 5ppm: 0.96 (3H, 
t, J = 7.1Hz), 1.06 (3H, t, J = 7.3 
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Hz), 1.18 — 1.96 (6H, m), 3.37 (2 
H, t, J = 6.6Hz) , 3.53 (3H, s) , 4. 
24 (2H, t, J = 7.0Hz) , 4.51 (2H, 
s) , 4.60 (4H, s) , 5.75 (2H, s) , 
6.63 (2H, s) , 6.72 (2H, s) 7.09- 
7.4 9 (1 5H, m) 

[0 0 9 6] (3IJS#!12 6) 2- (4-N— O-vW- 
N-n-^/UT^y - 2, 6-i^^crn^^n/v^^f 
vO -6- (4-N, N-^>^7^ - 2, 6- 
10 ^DP7x^t^» -4-^ h^rv'-l-7 P i3t 9 
/U^^r^yfy Wb-&*#-9- 2 5) 6 4 m g Srl*86^ 
m>-*9 (5 : 1) »3mll^^ 1 

o%'<?w*-mmi omg»jpu 6^ra^ttjs 

^TLCIC#U -<^if V-^^^/i. (5:1) \CX 
JSIBU 2- (4-T^y-2, 6 -v^ PP7x^ 
^^r-» -6- (4-N-n-^f/W7^y-2, 6- 
ncz^^^/V^-^ri/) -4 b3r->- 1 -^P 
20 z^^yfy Wfc^«#-»2 6) 3 1mg (7 1 
%) £r#fc 0 

7C*5>tff : C 26 H 28 N 2 0 4 C l^Lt 

(%) : C 5 4 . 3 7 ; H 4 . 9 1 ; N 4 . 8 8 
HSIffi (%) : C 5 4 . 5 1 ; H 4 . 9 9 ; N 4 . 7 1 
'H-NMR (CDC 1 3 ) Sppm: 0.98 (3H, 
t, J = 7.3Hz) , 1.04 (3H, t, J = 7.5 
Hz), 1.18 — 2.04 (6H, m), 3.08 (2 
H, t, J = 6.6Hz) , 3.50 (3H, s) , 4. 
23 (2H, t, J = 7.1Hz), 5.69 (2H, 
30 s), 6.57 (2H, s), 6.68 (2H, s) 

[0 0 9 7] <*J60J2 7) mum 2 5 ^UlCLt, 
2- (4-N-n-^/U-N-^^7^;-2, 
6-^pp7x^/W^) -6- (4-N, N-v? 
-<y^7^ y - 2, 6 — i?^ n u ^^^/l^^f-V) - 

1- t h^r^y^y Wb^##2 
4) 60mg, **ftthy^Xtf2-3-Kx^y 
— /VJ;*). 2- (4-N-^yv ? ;i/-N-n-/f;W7 
^y-2, 6-^PP7xx;l/«y) -6- (4- 
N, N-^yv?;l/75/-2, 6-^PP7xxyV 

40 ^-^V) -1- (2-t KP^;/xf;V«y) -4- 
y h^v^^i?^ (lfc#«3#-^2 7) 2 3 . 5 m g (3 
7%) *#fco 

[0098] mmm2 8) mmm2 6 iiattt, 

2- (4-N-^y^-N-n-yf;V7 ^ y - 2, 
6-v?^oc3^^^/^^rV) -6- (4-N, N-v> 
^y^7 ^ y - 2, 6-^^nn^^n/W^-^riy) - 
1- (2-fc Kp^v^^^^^) - 4 - y h*S"< 
^-tf^ (ft^«#f2 7) SrSSttStTcb. 2- (4-T 
^y-2, 6 -v^ an^jn^y^^riy) -6- (4- 

50 N-n-r/^vl-X^ y-2, 6-v^^nia^^^/W^-^r 
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V) -1- - 4 b 

*v~<>ifV Mb^*#-B-2 8) £#fc (6 7%) o 
TcmftVr : C25H»N,O s C l 4 -0.5 H a O t IT 
f^ffi (%) : C 5 1. 3 0 ; H4. 6 5 ; N4. 7 9 
USUI® (%) ■ C 5 1 . 3 8 ; H 4 . 5 8 ; N 4 . 7 7 
'H-NMR (CDC 1 3 ) 8ppm:0.98 (3H, 
t, J = 6.6Hz), 1.17 — 1.82 (4H, 
m) , 3.08 (2H, t, J = 7.2Hz) , 3.51 

(3H, s) , 3.91 (2H, t, J=4.8Hz), 
4.43 (2H, t, J=4.8Hz) , 5.70 (2 
H, s) , 6.58 (2H, s) , 6.6 9 (2H, s) 

[0 0 9 9] @mW2B) mMM2 5 i»tt, 
2- (4-N-^y^-N-n-^;V7^ y- 2, 
6-^pd7x^^» -6- ( 4 — N, N-v> 
6-v ? ^nn7x^;^v') - 

1- fc h^rv^OifV «t^»#-g-2 
4) 8 0 m g tCTK^b^ b y >?A©#4T, N- (2- 
yn^^/w) y*Vi~f* KSrSlS^iirT. 2- (4- 
N-^<y v^/V-N - n - ^f/V7 ^ y - 2, 
ny^^vioa-^rvO -6- (4 — N, N-i/^y^T 
$ y - 2, 6-^PP7x^;^i/) -4— y h^r 
V- 1 - (2-7^/W^ Kxf;vt^» -0"tf;x 

(ft^Mf2 9) 5 4.5mg (5 6%) £r#fc 0 
7C*4>*f : C54H47N3O6C h^LT • 
l+^ffi (%) : C 6 6 . 4 7 ; H 4 . 8 6 ; N 4 . 3 1 
Hill)© (%) : C 6 6. 6 5 ; H4. 9 3 ; N4. 2 4 
1 H — NMR (CDC 1 3 ) Sppm: 0.98 (3H, 
t, J=6.4Hz) , 1.13 — 1.85 (4H, 
m) , 3.36 (2H, t, J = 7.3Hz) , 3.45 

(3H, s) , 4.17 (2H, t, J = 5.6Hz) , 
4.42 (2H, t, J = 5.6Hz) , 4.48 (2 
H, s) , 4.60 (4H, s) , 5.54 (2H, 
s) , 6.48 (2H, s) , 6.57 (2H, s) , 
7.08 — 7.47 (15H, m) , 7.5 9 (2H, d 
d, J =5. 9, 3. 2Hz) 

[0100] mmm3 o) mmm2 6 jr^sictt, 

2- (4-N-^Vi^/W-N-n-y^/W-T^ J - 
2, 6-^PP7x^t^) -6- (4-N, N 
-^y^/VT ^ y - 2, 6 -v^ u D7x ^/V^^r 
V) - 4-y h^rv'- 1 - (2-y*/Wf 5 K^^vV;*- 

^VvVWfcU 2- (4-T^y-2, 6-v^nny 
x^/U^^rv') -6- (4-N-n-^f;V7^y- 
2, 6-i/^i3n7x^;l/^i/) -1- (2-y^/U 

tf3 0) 

7n*4>«f : CwH^NsC^C 1 4 £ UT 
ff jfffi (%) : C 5 6 . 1 9 ; H 4 . 1 4 ; N 5 . 9 6 
HSilffi (%) : C 5 6 . 0 3 ; H 4 . 2 7 ; N 5 . 8 8 
'H-NMR (CDC1 3 ) 5ppm:0.99 (3H, 
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t, J = 6.1Hz), 1.24 — 1.8 7 (4H, 
m) , 3.06 (2H, t, J = 7.3Hz) , 3.43 

(3H, s) , 4.16 (2H, t, J = 5.3Hz) , 
4.45 (2H, t, J = 5.3Hz), 5.54 (2 
H, s) , 6.44 (2H, s) , 6.55 (2H, 
s) , 7.41 (2H, dd, J = 5.9, 2.4H 
z) , 7.66 (2H, dd, J = 5.9, 2.4Hz) 

[0 10 1] (HJfiffil3 1) 2- (4-T^y-2, 6 
-Is? u uy ^zz.;V^r^iy) -6- (4 -N- n 

io ;vt ^ y - 2 , 6-^007x^^1 -4-y 

V (ft^St3 0) 3 0mg|:x^;-/V2mK jfi 
Slot: K^v ? ^-*?P«JSr*P*.2^ra®JKt*So ftv^T? 

(Na 2 S0 4 ) U «BET»*»C*«*bfco JSM^Sr^y 

Z J-;\> (10 : 1) fc-CSMU 2- (4-r^y- 
2, 6-^nn7x^«V) -1- (2-T^y 
J^/l'^^rv') -6~ (4~N-n-7 r f^7^y- 
20 2, 6-^nn7x^^i/) - 4 — y h3fv"<> 
V> «fc«4fc»*3 1) 8m g (3 3%) «r»fc. 
7tSt##f : C2SH27N3O4C l 4 -0.5 H 2 0 t LT 
tt^ffi (%) : C 5 1 . 3 9 ; H 4 . 8 3 ; N 7 . 1 9 
HfiHK (%) : C 5 1 . 4 5 ; H 4 . 8 9 ; N 7 . 1 2 
'H-NMR (CDC 1 3) 8ppm: 0.98 (3H, 
t, J = 6.8Hz), 1.2 6-1.8 3 (4H, 
m), 3.06 (2H, t, J = 7.4Hz), 3.26 

(2H, t, J = 5.2Hz) , 3.50 (3H, s) , 
4.44 (2H, t, J = 5.2Hz), 5.69 (2 
30 H, s) , 6.57 (2H, s) , 6.69 (2H, s) 

[0 10 2] mmm3 2) N - ^< V is/Utt i/Jj/Utf 
=-;V-l.-T = 7=-^ A 3 Omg t 2, 4, 6 - h V 4 y 
r/xi \?/V<Zs J \£zs?s;\'ifc~;V? ny K970mg &***7k 

1^1* t° y v^V 5 m 1 2 - (4-N— 

^/V-N-n-/f;V7 ^ y - 2, 6 - n ny^~ 
;ut^i/) -6- (4-N, N-^y^/wr^ y - 
2, 6-^nn7x^^^) -l-fcKn3rv— 
(ft^ft#t2 4) 5 5 0mgSr 
40 *DX N ^M(CT16^ra^#b/c 0 EJ£« + 

MfrCftfrU (Na 2 SOj «EET*B«tSr«* 

U -OifV-S^^^/W (2 0:1) }§ajg&J:9, 1 
- (N-^y L - 7 7 
is) - 2 - (4-N— <y^-N- n-y^T ^ y 
-2, 6-^^0 7x^7^^) -6- (4-N, 
N-^^^/WT ^ y- 2, 6-v^^ony^^/^^r 

50 v) -4-y h^r^y^y 3 2) 5 1 1 



(14) 
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m g (74%) £r#fc 0 

ybm^m : C 5 sH 51 N 3 0 7 C 1 4 fc bT 

W-JSffi (%) : C 6 5. 5 5 ; H5. 1 0 ; N4. 1 7 

Hffllffl (%) : C 6 5. 7 3 ; H5. 2 1 ; N4. 0 9 

*H — NMR (CD 3 OD — CDC 1 3 ) 5ppm:0.9 

6 (3H, t, J = 7.2Hz) , 1.21 — 1.78 

(4H, m) , 1.58 (3H, d , J = 7.6Hz) , 
3.49 (3H, s) , 4.53 (2H, s) , 4.65 

(4H, s) , 5.04 (2H, s) , 5.7 3 (2H, 
s) , 6.64 (2H, s) , 6.72 (2H, s) , 
7.07 — 7.50 (20 H, m) 

[0 10 3] (HJ£#J3 3) 2- 
N-n-^f;V7 $ J -2, 6 - ^DP7x^;^ 
V) -1- Hy^;W^;^^-L-77^ 
t^rv) -6- (4-N, 

0.6ml, 1 0%/^7^!>A~^5 OmgSrM, 

^(3:1) ICTJKIBU l-L-77=/^y-2 
- ( 4 — X ^ / - 2, 6-v ? ^nn7^^;^v') - 
6- (4 - N-n-^;>7 5 7 - 2, 6 -i/^ on7 

3 ) 4 8 m g (35%) «r#fc 0 
7C*^*f : C 26 H 27 N 3 0 6 C 1 4 • H 2 OtU 
fHltfll (%) : C 5 0 . 2 6 ; H 4 . 7 0 ; N 6 . 7 6 
H8Hi£ (%) : C 5 0 . 1 7 ; H 4 . 7 7 ; N 6 . 6 8 
'H-NMR (CDC 1 3 ) 5 p pm : 0. 9 7 (3H, 
t, J = 7.3Hz), 1.20—1.78 (4H, 
m) , 1.54 (3H, d, J = 7.1Hz), 3.05 
(2H, t, J = 6.6Hz) , 3.50 (3H, s) , 
3.7 8 — 4.0 3 (1H, m) , 5.72 (2H, 
s) , 6.64 (2H, s) , 6.74 (2H, s) 

[0 10 4] mz*KW<D—$t7£, (I) -?mztiz>i?7 
To 

[oio5] ^ m ® euwmub w* ■ ±m^m^mh * 
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^Colon26, t hfeMS^DLD-lW 

>< tr h * -ew*-*-* ^tiz.£V) mfc-tz n t 
[0106] mmrn 1 ) ^i^^j§&xfc£^**6 

iifi^L 12 1 0i»JS^RPMI 1 6 4 Oig* 
« (1 0%4*J&JSjIW* (FBS) , 20//M-2-^ 
10 ^/hx^y- /kRtPl 0 0 Mg/m 1 

*><£>) XI 0 4 *Ma»/m ^2ml^ 
(Falcon No. 2054) 

A-12 2D) 4 1 . 5%^#*T\ 3 7^5^ 

[0107] ^«io«wj3ai«m»sy«i*^fla#^« i c 

^r— h (triplicate) (D^X V ^W*t" 6 £ 

[0 10 8] (MM* 2) »«ffi»jft-e«>s^i?^* 

Mft^Col on2 6, thJgMft^DLD- 
Ufit h#/jN»ffiJSaW«**<OA5 4 9(Df^C(iME 
M^*^ ( 1 0 %^J&J^LlfiL« (FBS) M6 0Mg/m 

-e5xi o*mM$t/m 1 t 

U ^:<D 2 m 1 $r*g*JE (Coster No. 351 
2) fc^ftLfc. 5%^^T3 7 < C^2 4WV 

IrWbfCo 

[0 10 9] *»M<Df«W*<b^l5:ov^T©WWBf 

1 k:*-*-* 9 xs> v , *mw<ofc&mx&titc#i 

[0 110] 

mil 
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(15) 
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I C 50 


( u M) 




s ^ 












L1210 


Colon 26 


A549 


DLD-1 


1 3 


1. 57 


3.55 


1.30 


0. 38 


1 7 


3.30 


0.54 


0. 14 


13. 31 


1 8 


3.44 


10.67 


2.86 


0.53 


2 3 


0.36 


0.32 


0. 15 


0.05 


2. © 


n no 
U. Uo 




ft ii 


n n r 
u. uo 


2 8 


0. 12 


0. 15 


0. 25 


0.07 



[oiii] Att#ttf*ifc 

#*100 Omg/k g»_h-efcofc 0 
[0 112] fls#tt (I) ©liXB 

wt&m (i) l-ci*, mi*, &&i> * 

ffr&tt «fc-g-«9#-§-2 1) 
PEG 6 0 0 0 



mn#k aim. # * 5 * 5 ©swj 

^ ¥^*ifKJ:9ll**^ a^A(-*J-b, IBS 
fe00.5~1 000mgtlB 1 InlXttgciai-^ttT 

[0 113] (SHFJffll) R<D^Sr-&tP®^JSr^Hi 

lOOmg 
2 5mg 
2 Omg 
4 m g 
lrag 
2mg 



[0 114] 

ff**i-*-«W; (i) XI* (i i) "WSSitS*r*fc 
«T?#fc„ *yt, -»a (in -e*sn*3W«fls-&«» 



1 5 2mg 

Kii, -JSS; (I) -CJKS*L6-ft:-&«SrK3lrt-S»©«t»IH 
ffri: LTtfJBT?**. -«* (III) 

40 5ft^»»4-«W: (I) Xtt-*3fc (II) -c^^^s 



(51) int. ci. 1 warn* iT^mmm^- fi &mtt&wm 

C0 7C 69/035 8018-4H 
205/35 7188-4H 

50 



